PILG-25-2003 16:47 O'MELUENY&MYERS LLP IRU01 949 737 23B0 P. 15 

Patent 

Attorney Docket: 491.920-029 
(prev 263/1 03) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of: 
WALTER J. LEDERGERBER 
Serial No.: 09/813,091 



Group Alt Unit: 3738 
Examiner: David J. Isabella 



RFPI.Y UND^ R ^7 CFR S 1.116 
FXPRDITED PROCEDURE 
TRCHNOLO f^V CENTER 2800 



Filed; March 19, 2001 

For: DUAL-SIDED, TEXTURIZED 
BIOCOMPATIBLE STRUCTURE | 

DFCT ARATION OF DAVID B - MURPHY 

Mail Stop AF 
Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, David B. Murphy, do declare and state as foUows: 

1. The additions of Figures 11 and 12, and the text at page 2 and 3 of the Amendment 
dated August 29. 2002 come from U.S. Patent No. 5,653,755. A true and correct copy of that patent 
follows. The '755 patent is the substantive parent to the instant application, and was incorporated by 
reference in the application as originally filed. The undersigned believes that the original 
Amendment did include a statement in the Remarks that the text and figures added in that 
Amendment were the same as the incorporated patent materials. 



CERTIFICATE OF FACSIMILE 
(37C.P.R. §1.8a) 



I hereby certify mat this paper (along with any referred to as being attached or endosed) is b^ng «ransrmtted to (703) 305-3580 on the 
date sho^ below addressed to the Commissioner tor Patents, P.O. Box 14S0. Al^dna, VA 22313^60. 



Date of D«; 
1^1:1046946.1 




Received from < 949 737 23O0 > at 812SI03 7:51:S2 PM [Eastern Dayliglit Time] 



flUG-25-2803 16=48 



□•MELUENY&MYERS LLP IFW01 



949 737 2300 P. 16 



Patent 

Attorney Docket: 491,920-029 
(prev 263/103) 

I declare under penalty of peijury that the foregoing statements are correct, as provided by 35 
U.S.C.25andl8U.S.C.§l001. 

Executed this ^ day of August, 2003 at Irvine, CaUfomia. 



David B. Murphy 



IRl: 104604^.1 

Received Irom < 949 737 2300 > at 8/25(03 7:S1:52 PM [Eastern Dayligtit Time] 



fiLG-25-2003 16:48 



O'riELUENY&tlYERS LLP IRU01 



949 737 2300 P. 17 



United States Patent [i9] 

Ledergerber 



US005653755A 
[11] Patent Nnmber: 
[45] Date of Pateati 



5,653,755 
Ang, 5,19^7 



[Sq COVERING TOR AN DdPLAimBLK 
roOSTHETlC M:V1CK 

p$\ Inventor mher J* Lcdergabcr, 29502 Anw 
Mana» Laguoa Nigud, Calif. 92677 

pi] ApplNo.:lW^l 

C22) Filed: F*, 18, 

Rdatea Applicatkitt Pata 

1631 CottfiaMd<mcfSetNaW7,2S4,FefaL tS.1992,abaii^^ 
^ch is a oontinualjoa of Scr. 137^1, Pec 2Z, 
Pat No. 5^^6 . 



[SI] tnt a* ........^ — 

t52] U.S. CL 

tSB] Field 6fS«&n^ — 



A€1F 2/12; A61F 2/02 

623/8; 623/11 

„. 623/3,7, 8.11, 

i523/l2 



(S^ Rrferenccs Cited 

U^. PATENT DOCUMENTS 



3^,663 12/1966 Qcmiii - 

3^559^14 2/1971 POBgDOim 

4,790^ 12/I9a& Craniii - 

4^16^9. 3/1989 tuctal. 



623/8 

€23/8 

. mni 



4,963450 10(1990 BrAnman ..^ 
5,022.9<C 6^1 Yan ct aL „ 
544l;581 8/1992 Marttum ... 



Primary ExxmtiHst^T)tbtn S. Bxinin^tuun 
Affome^ Agent, cr fTn»-4yoo Lyon LLP 



623/8 

623/8 

623/8 



[573 



ABSTRACT 



An in^Jant and oovcrifl^ for an in^ilaiit for use in the 
human body arc disclosed. Covmngft for inqilams art 
construdied to present a biooompatiblo surf ^ to the Ixxly 
and to fffovide a textured «uif acc which sexves to disorganize 
scar tissue which fonns Aroutkd the Implant Etatients of 
expanded FTPEe are attached to a stretch fatric tacking in 
a loose weave oonfigoEaxioiL Sflioone suolded in gcotnc^ric 
pattens may be employed to present a tcaoiired surface* 
Conqjressive strucmtes may be beneficially osed On tfie 
S!CSt9C^ cHf the lizq)lant or in Sie interior cf the iit^lant Foam 
is one such camprcssivc stmctnrc- flemgonally sb^ted 
conipressive cclis cootaining fluid, gas, gel or foam are 
adapted to receive an insert which contains outer bio- 
compaiihle coating. A Talve or port is provided to conunu- 
nlcate between the cell and the body. E:cpansion zneaos nay 
be provided to cxpatld the Implant in a desired direction. 

7 Qaims, 7 Dr«i^ Sheets 
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. COVEMNG FOR AN IMMANTABLB problems. aloDg with sphoiol scar contr^ can lead to 

PROSTHETIC DEVICE I^*'^* disconf ort unaisiseptahle deffflmatioa and shape <tf 

thcteeastandinyilaaUlossof hrcarttolttiae, gcldis^^ 

Ttiisi5acotttiimaiicmofapiaicationSetNo.a7^^^ Mtian and migration to distoil pointB witiun tte body, 

mrf on Feb. 18, 1992, nw abandoned, whir* is a Ctmtinu- 5 bleediog afttt surgical lyas of sphCftc^ aini^ 

alion of S«. Na 07/137.87 1, filed Dec 22, 1987, ttOW U^. even HffrAreatemng systemic infection. Id scvcft <ms« U i5 

Pat No. 5^.856. and whidi designated the i^opctntt to remove or replace 

.rouAv. and to indse or KCCUe the scar capsule or to temove blood 

FIELD OP THE INVENTION clots which may resulx from closed lysis ("dosed 

— . . , 1.1 10 cai»uiotoniy^ Of Uifiooniiactuics.Therislcs of rec^^^ 

Tto inyenuon idates to impim^ prostbcuc devices ^^^^^^ 

«^ especiaUy to prosthcbc d^ for reconsoucuon or ^^^i^^^J^^^^^costs.^ 

augmentation of the female breast reoonstractive Of augmenlativc in4ilaiitaUoo are less than 

BACKGROUND OF THE INVENTION anddpaJed a loss of self estEcm in the patient rejiOts. 

V , - t, 4« niTmp.,^ ^ Bfanman U.S. Pat No. 4»64S»880 discloses the use of a 

Implantable prosthetic devices have be«^ fl«ihle container wife a W gel or fluid fillii^ and an oi^ 

ou. locations in fte body. TTie J^^S^ c$v^ bonded to^fle^Cihae con- 

f6r restoring or improving "f^^^^^y ^^TiZ C^*Sd*S^aUy en^Lpassing the container- The 
angmentmg as wdl as itconsttuctmg Uie female breast The ^^V^/^ orTeflon^d 
most common teasturosthedfi is siittilaf to that disclosed in ^ ouvnwvmu^istin^^^y^^^^**^*^ ^^^^a 
^^J^'^^^''^^^^^^^ ttoc a hasnnmerousporeaQrlntersticesasw€llasarou^tc5ttmed 

^toiSfS^ Se wS^ is The covering is believed to disp^e or 

E^wira^ g^SS^ gel o^ a saline disc«gaj^ the force. «f ene^^ 
xuicQ wim a ^f^**" ^ ^ to avoid fonnatioa of a sphencal capsular contcftcmre. 

solimoiKHrBcoodiiiiacionofboA. . ,^ . Branman finds that the use of knitted polyester fiber sucfe as 

ltisknownthatwhcpa prosA«icdfii«c^iiKiJdiisthc ^ uacfon. is found to be supcdof because it provides mote 
Otonln type device, is implanted lu fee ho^ fiteous scar ^^^^^ ingrowth, 

tissue encapsulates the device TTiis encapsulation leads to a \zi • j- 

^ir^ spheric^ ,c« contruture. *«r d««e ,,^'^^'^"^1^?',**?^'? SS^Sl^ 

^fmis tlic^rosthdic devicciltends to cormcu thereby ^ s«r tisso. 15 beDeficul m r^g^cal 
cansiBBthceeimiedsactoassuiiwaiiuiiinmmairfa^ ooolactioii, it has proved erfrsmdy (h^uU to construct 

S^vS^d ^^S^^ST^ problem of '° H^eM oovmng. out ofThflco. WhiteTeflon 
^hSLl scar oXctiw: d» tr«ast irnptam » tionaUy good biocompatible miw^iU u has pr«^;^ dtfacott 

SwTttotiiatofal^biin. attadaawtttoaowdosedcUstomencacx 

Nmnerous EoUttons to the spherical scar contcacture 35 Other aiicmptt have been nmic to Hnrit qAencal sc« 
nrablcm have been proposed. Riesch U^. Pat. Na 4^05, contnictnie. implfflitteetisl it»»mWa,cr to deal with it 
401 Kcposes «e use of a relatively rigid restraining means once it has occmred. Approaches niijjzed previoiisly 
wttdTeontataed witWn the tod filled sac to thereby iMlnde:(l)an<«malMtaeban«re«^^ owi. 
redaceftetendeocyofthetissuetodistortthciirosthesisinto tilieoae elasower tbeU placed between &e eU»toii»- 
a sphere. Hamas U.S. Pat No. 4;Z64,990 discloses the ose ^ 6Bcas«» gdjKrtgn Of U»e ia^aikt and Ae body nssuc, (?) 
of rprosthesis whid. oootaias a fl«^ baddng matetial overfilling the prosthed* at the to*e of uiplantatioii md 
cont^ at least one internal passageway or cotapartmeBl stibsequentty blee^g off excess fluid to allow te a softer 
into^rfS^ailgidiWnginatciialinaybefoiecdoreiigjl^ i"*^. O) underfilling the mvl«t *» the tome of itjplan- 
IB this way fliebadtuS becomes infiodUc io ao attempt to and subse^en^addi^ fluid to countaaa flie faces 

prevent spherical encapsulaticn of the ia^UHm. tj.s. ^ of sai cottoctniB wiA perfi»p« later bleed off. (4) using 
^Ko 4.531,244 discloses a ixoafltesisconiainiBg an outer steroids, eifccr uoectcd into the tissue soooundlng the 
envelope compoasl of a ptoralliy of finn protiuberances in^ilant or into the interior of the iaaplaitf or ad^^ 
distritattdluhsttiitia^ etiSly thercovei; As scar contrac pewtaUy in tji*post-operarive pedod, (5) ctosod lysu^ the 
tnie occurs, the relatively rigid protniberances are fwccd contracture by appiying pieature esttriial to the breast 
toward the gd filled sac, press on Ae gel filled sac, the gd » suffideat to tear the scar capsule^ (6) open lyos of Uie scar 
flowiBg under nressuie into the space between the pwtru- contiactwe through a second larger uaaioo and more 
y^^t aggressive and extensive snrgeiy to remove or weaken the 

TUe amount <f sptoieal scar contradure which devetops s«.<««»ute. CTI K«w>vM of the suhmammaiy and 
y»^fcSp2^P^ and sometimes even di^ « i^plaat atho iDto ttie suboBimnaiy 

XrSS^inJS.asinglepatlent'niele.igth 5, P^« « stAmuscdady. W "-aaage <rf die te«« and 

S ITS^spheffi^ conSSure teto to deve^ '^'^^Kf^fSf ^l^^^lf 

also varies ftanTpatot to patieiit Knowledge as to the «»d plablc, aivl (9) massage of lhete«Bt in a opcular 

5oloX1,S« Sund sear coiZmre is m f^^^ Sf^lT sigB.flcaafly 

d^clopiAg- Some contribiitiiig factors are believed to be the 1^8^ tnaa coe inq>sa|iL, 

tcBdcacyaf (he hmnan body to wall Off foreign sobsiances, ^ SUMMARY OF THE INVEOTION 

the fomoaiioa of Uood dot, infection, the peseocc of sm^ . 

cperatingfield contaminants socb as talaimpowdei; silicone Use present invention is directed to: (A) the ose of a 
gel bked through elastomer mfmhranf. and chronic iznCstion covesins for a prosthesis which has high tissue ingrowth, 
due to movement of the implant at the interface between the tuocon^iatfbilityi low reactivity and scar tissue fonnation 
tx>dy tissues and implanted materials. ^ and which disorganizes scar tissue that doc s form, thereb y 

Other pcohLozu with breast implants include postunplan- decreasing its abili^ to contract Branded HTB ^TFEx^) 
tation asymmetcy* breast prods and implant zupture. These Is used in the prefened embodiment of this iovendoo. The 
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nt^isoooflgoredforajDulm^beanacbedtDmeelasto- associated with Xatast prostheses ty virtne of enhanced 

maic iDataial &ucb that the bieast pn»tfafisls is aUc to pezformAikoe doc to imjnovcd design, 

xnmntain e soft and natuwl gup plffncw > or U njay rtmain mira: npoTRTimnN ofthp nRAWiNfV! 

eotWy unattached «3 an cavciopkg sheetUte cJtornT. In »«*EF DESOUPnON Of THfi DKAWINOS 

one embodLznenty a convex woven FlTEc filament or ^ The above objects and advantages of this isvcotioD \(iU 

xibbon is sewn or affixed to a backing niatai&]| stscfa as a be more easily undestood with rcfereoDc to the foQowing 

PacroA or Kylon stretch weave embedded in siUoone elas- drawings and detailed descdptzon. In the drawings: 

tozser nienlbxaoe. A drawstring closure or other device may FIG, 1 is a oross-sectiQnal view of a cfaaznbeied 

bo used to uidose the in^ilant in the c ovcriE^ . Numcroas jmpiapt band cover con^xjsed of a con^kx weave of 

coverings are possiWeia which a tube of ITFBe is inodificd expaaded FTPE (FITEc) filament or ifl)bon. 

^"^"'J^'^^^^'^'^'^r^^ ITO.2show5detailofaprtfcacdciabod^ 

'^'^r^'S'Si? ?^nl?^^.^ «mp««l <rf ^ ^ ^ ribbon weave 

Med^to^rKrN^^^w^^^ Stoa^coSX^^ 

dtodabevct which jmy be itpprtgaated with slh 

The present invention also is directed to: (B) the use PIG.3show3apcispedivcvicwofac«onaooafifi:urttioa 

compressive sinieaues Which may be esoersal and/or inter- n»de from a tube of ETFEc which may be sewn into/ovta a 

qaL Covtfia^ 1X2^ be provided which are mlativcly oaror fabric $iich as ^Hiaosit <^|flprfnme(- ini jtrftgnftf ed Daoon (ff 

pcc»iblciajcq^oasctoc8p«UlAioootiactioa.£oon6cmboaii- Nyloa stretdi faWe or otherwise affixed or used in other 

meot the covering consists of a pluraJity of baxagonaUy embodimmts. 

shaped cdlswhidk contain a hlocompadble fluid which may 30 piiG> 4 Is a perspecttve view of an iznplant covedng cot 

be e^cpdled from, the cells under the pressure of capsular &om & single sheet of FTFEe pilaced around a silicone 

ooatxadioa. Concessive scnictarcs may also be provided elastomer sbeU. 

within the implant itself. For example, gas or biooozqiatible FIOS. Sa a&d Sb show a cross section of FTFEe sfaeedo^ 

fluid^fiUed elements or chambers within the im^dant may be q^cd as a cover for one embodmocnt of a siUoont cJastomo: 

comgpressed mider the action of the ooutractilfi forces. ^ shdl. Flat sheets widi a central cutout are used t>etwccn 

Another embodiment utilizes biooompatihle fluid flUed dtsc4ike eva^atioos as well as for coverage of the top and 

foam elements as partially con^essible structures either bottom portions of die iipplant. The pikces are joined to each 

inside or outside the jjpplartt other by sewing or other suit&ble means. Two dtfereut basic 

TbepresentinvcQtionistothef directed to: (QprOVidi^ construct ions a rc shown with cidier a single or moldple 

variations in the ooznpcessihility and stabUil^ Of the iiE^^ 3^ sheets Of FTFBc used between evflgrnatioas. 

by utiliziagaplizraXicyof evagiaatlofls iatheiiaplatltits^ FIG. 6 shows a top view of a FTFEe sheet for covering the 

or by utilizing toxoid stiuctures which are affixed together in^dant 

by enilosiitg defoimable or mobOe silicone elastomer stxuo- 7 shows a partsal section of anofiicr embodiment of 

tures Within a c Anfainmr j n t iitdadiag a fluid or gd matrix. FTpEc sheet covaing as a cascading series of folds around 

Theprearntinventionis Airtlicr<flrectedto: CD) providing ^ An itnpTflTtft with the various sections a£&ied to a stret^ 

for projectiOD of a potrtion of the un|dant Pcojectkn of the weave material^ for example Dacron, 

apex of the itu^iani; farexample^ can be enhanced by fiUling ^iQ, g shows a cross-sectioital view of a covia:ing ooo- 

spectal dements with fluid before, daring or afba^ suzgical sisting of matted loqg silicone ^amenfa fused partially to 

impiantaiion. ^ each other and abo to a silicone elagtom er dte tl and thereby 

Tliercfore, it is an odijcct of this invention to: (1) provide serving as an anchoring substrate for PTFEe fitnTfymt or 

an implanfuble prosthesis which resists die fonnadon cf ribbon. The PTFiic may be woven into or sewn or oiheiwis& 

spherical scar oontraeturet to (2) decxease the amount of scar integrated or aflS7;ed to tbc«iliooae fllamcots by sewing or by 

tissue that forms at the inc^dant/body int£[£Bice» Iq (3) di^ other suitable ineans. 

perse and to disorganize the forces of scar oootracture within pjQ. 9 shows L ooss-scdional view of a oovcring oon- 
die scar capsule that actually forms, to (4) acoommodatB to sisting of polyurethaoe foam, sHioone foam ce- other suiiahle 
the net fonoc of scar oontracnne that does occur, to (5) permit bioconipatible foam serving to provide an ancboring sub- 
easy introduction and removal of the implant if xeanoval juate tot FITBc filament or ribbon. PTFEe fOament or 
should become necessary. ribbon may be sewn partially throngb foam or oon^iletdy 

It is a further object of this invention to provide an ^ through foam as well as backing consisting of stretdi weave 

iiQplantablc prosthesis wMdi permits (€) postiirtplaatation material such as Dacron which may be in^cgnated with 

accommodation cf total volume^ dther more or less dian the silicone elastoma mqfwwni^ xnay be otherwise integrated 

volimie at implants lion with or a£Sxcd to the foam. Materials serving the same 

It is a further object c£ this invetrtlon to provide an fnndioas and possessing characteristics similar to PTFBe 

impf AntAhl^s TnAirnnary prosthesis which permits (7) pOSrin>- ^ may likewise be used. 

plantation accommodation a( implant projection which is HG» 10 shows a pospectivc view of detail of PTFEo 

defined as the distance from the chest wall pole of the «heet m pt fri^d with a partial thidmess patteru of siniplo oiit& 

implant to "die opposite pole of the iwplanL and^or channels xvidch results in mmocrous individual WtU of 

It is a further Objcsd of this invention to provide an FTFCe and great incgolari^ of the surface of the materiat 

inoplantable prosthesis which ($) prevents or greatly fednees ^ Additional patterns of cuts or troughs may be made aloi^ 

gel bleed by virtue of inbitntioa of migration of gd thr ough any other axis as indicated, for cxaznple» by the arrows, 

both the oubermost elastomer inerohrapft and PTPEc and FIG, 11 shows a cover consisting of a molded sflictme 

other coverings. ohutomer shell element With a pattciii of nested hexagonal 

It is a Ihriher object oftfais invention to pro^de for (9) a cells over the entire surite^ the ImplanC, Detail Is shown, 

deceased rate of WOtind infections. 65 Other snitatie geometric patterns may also be utilized. 

It is a fbrfbcT objoa of this invention to (10) greatly FK?. 12 is a dOSS'Sectional view of the structure of FIO. 

decrease the rate of reoperations f<r a varied cf problems U, 
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FlC. 13 shows geometric shaped scctioas of flie FCFEc meinben within the in^jlant which also cobuIds flm4 OTgcL 

sttctch weave affixed to stretch material such a$ Dacwa or Each typical pressure-ftcoommodation titmtnt is a small 

Nylon weave* for example, which j»ay be affixed to a version of the eictaettt dewribcd hi FIG. 18. 

ixKddcd silicone dastomer sltell which is improssed with a FKr* 24 is an ealaiged view of the oross-secdon of Ihc 

hexagoa&lpstteininre]ief.A.greatvuieiy of other geome^ S conqsc^siUe mtn^ of FK?. 2^ 

lie patcens as weU as FTFEe emkxxUmcnts may be similarly fiQ. 25 shows a ao&d-fiectlOD Of a teleseopins projeoion 

xised, element u^iidi may be confignred as the marTTmary proabe- 

FIG. 14 shows detail of a cover connstiDg of hexagonal sis proper or may be configared a$ a pgcojection dement of 

pieces (for cxan«)lc) of FTFEe sbecting «ewn to each o&iei a more complex implant. Toroid dements may be solid or 

or othowise afoxed and used to substantially cover the fluid-filled and serve to restnct hnriTnntat displacement of 

suifuce of the inaplant Ttie PITEe may also be used whole the shell, yet permit vertical ftxpansf on* the ^rical portioa of 

(without cuts). Odicr geometric shapes and oittbodiments of expansion chamber is made thin In order to penmt 

smfaee coveti&gs may be similarly used. prefortatial dilatation of dds tegion. 

FIG. 15 is a tcp view of the hexcel ajrangemeat of the jt^q, 26 Shows detail of titb expansion chamber and soUd 

cover. 15 toroid fittuctutes as weU as the FITOe sheets which arc 

FIG. 15 chows a oross-sectional view of a phiraliiy of intoposcd betveen. 

hexagonal cells rhcxedsT attached to the wtface of an ^^^^ ^ cross-section of an implant eonsisiing of 

in?)lant Also Shown aore bulbous inserts m pcBition m ^ ^ j^^^^ ^ elcincnts held in 

reoeptades in the hexceU. Eadi bulboia ms«t attaches a by a proJcctlDn dement that traverses the central 

spmyofPiracmamcmorribboatoahcxcd, ^ opening ctf each toroid element and which by virtue of die 

FKj. 17 shows a detailed axiss-section of a ceU ftom ejOarged tcp and bottom portions serves to maintain all 

wMcilHocompatible fluid may be expelled under the con^ elements of the in^jJant in ictimale oontacL The apical 

tatiile f crce of the sear tissne c^wule as weU ;b a 6<4ifime ^ prtgeclion dement is an expansion <*arobcr 

for a'lloaiing-fixationof sdlidFTPEdiscs or other suitable ^ ^^^^ ^ ^ pi^^ 

naaterial or Fn^fflamew Of ribbon in special anadunem ^ surfaces of ttie tordd elements arc protected by a covering 

reoeptades. ^xPEz sheets whidi arc sewn or ^crwise affixed to each 

PIG. 18 Shows a prefecctd embodiment of a pressure other at the greater periphery, the tube is shown covered by 

acoommodation dement consisting of a gas-filled element tubular PTEEe to minimize fiiction, 

with a piurality of hyperevaginations in disc-Uke crafigii- . jg is «pl»n view of ihcstruewresbowninFXG. 27. 

ration. TTiis dement is contained withm a perfMtedeia> ^ HQ. 29 is an enlarged detail of FH). 27. 

tomershdlwhidiscivcstofiMtcaadtoloG^^^^ 30 shows a c^ss-secdonaj view of a silleone elas- 

^apposltion^ade^^^ to^^l^^nriSof asedc^ctfhoUowor sollddi^^ 

fluid ojmipartment 0^ the l^^ms ^^^^^^mw^ cvaStiOBfl of^nent diameters whose ovttall con- 

diiS^sandappr^^ys.^^ ^ ^^,-J,^,t^,^T^,^^ 

43 utmzeo- is an ootcnnosi silicone elastomer niemlrane which serves 

HG. ^ Shows a pressure accommodation element con- ^ contouring of the implanL 

listing of a poiyttrcthane or other biocompatible foam con- ^ 

tained substaadaUy widun aa eavdc{rlng chamber of sill- DED ULEP DESCRIFTION QFTHE 

oone gd or notmal saline cs^ odier bioconqKdble fitdd or FREFERRBD EMBODOMENTS 

other stmcniral element The pressoro aocommodadon do- The iix^lant covedbags usable in conncctiOD with this 

mentis affixedto the wall of the outer diambe& The wall is inveaizoti may be maxtofacmicd fnno aay matoial \tdi£cfa 

perforated or baa other means for allowing transfer of prgmotcs fimiced tissue ingzowdi into the maMai, and has 

bioeoinpatible fluids in and out of the foam-filicd dement. 45 a high biocompatOilrty and low reactivity and discsganizes 

Tbece dements may be single ormultlple in a givea implant tissue at the implant/body inter^oe. Expanded FTFE 

design. (FTRBc) is a piefgii e d material for this invention. FTFEe is 

HGS. 20 and 21 show ouss-sectional views of a pressure under the tradename Qortex and is readily availahie. 

accommodation deanent onisisting of a polynreUiane or xhe expanded dtrastrucmre of diis material is associated 

odier biocompatible foam ooverenvdopiug substantially an 50 with a high degzee of ultramicroporosity which invites tissue 

or part of a gd-filled or other-eonfigpred iTtrplfiot- The jfoam ingrowth* The material Is ^prgodmatc^ 20^ air by volume. 

is itse lf covered with a perforated silicone dastoma or it is cxttemdy strong yet 50ft, 5iiK)0Fth,irfiatac,oompcessiMe 

PTTEe membsanc or other suitable mat^'fll The cover is stretchable. Gortex is reakUly available in sheet fonn of 

perforated or has other fiuid conducting structures which vadous thicknesseSr as round filaments of various dlameterSf 

pemut ipgress and egress of ncrmal saline or body fluids. ^ ^ tubes of varions dian^eters and wall thidmesses. 

Hie foam is filled with noimal saline or other biocompatible FITEe Meeting stretches to a limited oucat along a given 

fluid at iR^antatioQ of the prosthc&is. axis, however resists stretching along all axes simulta- 

FIG. 22 is a CT09>-scctioaal view of an implaot which neoQsfy. It is extremely biocompatible having been used in 

shows a plurality of the pressure aooammodaiioa dr rocn ts more dian 700^000 clinical uses with no Doo&med cases of 

described in FIG. IS inside a gd or saliae49Jled Chatubcr 60 material rejection. FTFEe is ineafpofated lata sortounding 

which is itsdflocated outside a larger com^tartment of gd or tissue and is minimally encapsulated by collagen. The 

noiroaU saline or other-configured poniOtt of an implant matoid is cxtremdy strong and thereby would rtdnce the 

These pressure accommodation dements may be afSced to need for recperatioii for materia} fatigue. It resists flcxmal 

theouterand/orinnerelastomer$hell(8)crmayt)cpemiitted fatigue by acting Ulfie a chain when bending forces are 

to float fredy within the saline or gel matrix. 6$ applied, Uoweva, it is easily cut by a knife or by using die 

PIG- 23 is a CTOSS-sectiond view of an implant oontaining cutting tedmiqnes. It lends itself well to madiine mannfao- 

a ptaxrality of gas ami/or fluid containing coiiQvessible taring methods induding. stitching 
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nG.l5hws<mfieinboaiinfintorante^Jlantoovccusto imoposu^ sheets of FTFEe between dcmcats <rf the 

Pn^fflaia»t<» ribbon ia a co^Jtoea^Mdahlc weave ^I^dflm which may be ftttaclXBd to each other by suitabk 

pattern The implaiit 10 has aa outer dasta marj^ aabcaae means « shown in FIGS. 5<; Sb, fi, 25, 26, 37, 28, and 

snrfaoe 12 wMA is covered by the otMsiplex FTFBe weave other oovaing« ooiifiistent wifli the cfajectives of this inven- 

14.FITBefiiaiiib6iUOtrca>bonjnaybewoveiiintDaGaii:gpto 5 tion may be sinularly used, 

jtrcidi weave in the torn of a blind sock so as to pamit cov«iiigfor Ihcitt^i^aatmay be composed of a stack 

compete cnvelopmcntaf the impUniinbc weave 14nkay ^ ffl pufaf shaped FTFEe iheeis as Aowiw for example, in 

be attached to a backmg 16^ sudi as a Dacron or Nylon ^ $.Ajmnlar sheets ^ FTFEe 50 may be scwQ together 

stretch weafve f.Tfibeddr.d is diicone elastomv by sewing or ^ sttiiably at t?'^**^ at thdr outer edge 52 aud/or at thesx 

other means. The sock tha^fonttfid way be held around the iumj edge 54. When so attached, an interior q>ac6 56 defines 

implant 10 by means of ft drawstring closure 20 or other ^ plurality of eva^tions which arc filled by a similarly 

sofiable means. The sock may be other attached to (he shaped iroplant Two dififcrcnt basic constrttctioas of ibis 

Dttoior swifice X2 of the implanii as for cxan^de witti an eovcring are drawn, FIG. 5a. shows an embodiment with 

ad hesive , or tnay be unattactoL ff desiratAc mnltipie layers between cvaginations. FIG. 5*. fiJiOWS an 

of FTFEe stretch weave socto may be used to enve lop th e ^5 gjnbodiment with one Sheet belween w^agtoations. 

inqdant 10. Fia 2 shows dciail of fixation of ETE^ ^ ^ ^ ^ ^ ^ taJDSied nwldcd 

filamcot Of tabon » sliet± fabric byjf^g^u^Jic 58 may be provided made of sOicoue elastomer or 

ITTEefilamemorribbon. The sewiBgrnament 221s uscdto ^^^t^bk materials wHch serves to limit the force of 

affixtheweavel4tothcbadLingl6.AsshQwiiinnG 8a^ contracture atoaml the ir^dant by disarfianiaiag the 

no. 9, other covaiags can be made otihzing s^wie ^ gj^tigsueitadf andajsoby can^Mrtinenializinghlo^^ 

dastomcr filaments and/<ff f<amas aochcruig sufastr^ for ^ ^^^^^^^ 

PIFfie filament or iibboa.Tbe s^ 15 are .™^,t^ije«ftr amictu^ 

jnatted and may be aflSxcd to bacfeitifi 16 or left entirely . ncsiEaiiCTEci tTT*~ 

^f^dtoaiythiDg other than FTFEe filament or ribt^ " ^ ^1^^ such toccls ^J^^^ 

'S^^^^SmayhesubstantiaUysim^ 25 ^^f'^^'^^^'^^'^V'^'T^ 

by suitable mean« or may beleft entirely unattached to onty a pomon of covwlng of ^ 

SythingomathHuFl^mam^ i^L^fdS^^o:^ 

Tt&ular PIT^ material ^'V^^^'^f sues aSSt^^b^^ 

mybeoutinloacarcaiacoBfigim^^ 30 ^ forms it is forced into concentric, 

The oorona conflguradon oonsute^^ r^i;^fn^32 nest^ rings of scar tissue Which do not communicaie freely 

"^^"^^^ ^ X ^ ^fSf ™ andthusdonacontributetoauitrtesraldnimifere^ 
extending from the annular region 30. TWo such corona 

configurations may be famed back to back with the two ^^^^^ ^ • ^#^tu«.«*rf^ w^i 

attou^ases30beingattachedina^ ^r^^^'PP^*^'*.^^^^ 

corona may thea bTsewn together or to an intermediate ^troctwcs ^ 

backiU4orat«chDacron « Nylon fabric <i otiicr suitable pcnmctcr of the well as their wdl 

uS^c^tof<masocfcVim^ ^^^^ shapes and (W*™tM:s m^ b^ varied Ji 

S« ^ w<Z of no. 1, or otherwise will be further appred^^ 

i^^to the bacWng^u^ in other enibodimeiits, 40 patterns may be ubhzcd far tbe purposes described above, 

Alternatively, the corona structDicsinay be attadioddiiedtly including square and cccular patterns, 

cofecexteriorsurfaceorother covering of the instant by It wiU be ^prccdaied also that the molded tc^uired 

othermeans. covering 5S above la^ be configured to acoqrt a gwanctnc 

A covering for an inmlant may be constructed substan- shaped portion of any of idicodiCTCWamg« desccited 

tially of a single sheet of PTFBe as shown for owi5>J*i** 45 hci?da. Apiece of the woven fTFEestn^^ 

FIG. 4. A single sheet of FTFEe 40 is cut so as to pamit it as an example, is sewn or otherwise suitably affixed to ttic 

to be wrapped around the iirpianX 10. Krojectac toagues 42 molded oovcfiog 58. 

may be fastened togeib^ or may be attached to st^parate Thecovedi^of the io^antinay also comjpise a plurality 

FTFEe sheets 44 and 4ti which serve as cap and bcgom of fiilioone dastomer cells. As shown in FIGS, IS, 16, and 

pieces. Approjxialc cots 48 aie made in the single FTFEe 50 17, in the pfefatJed emhotomt, hezagonally shaped cells 

sheet 40 to pcnnit strecdiing of the sheet in various direo- (''bexoels") 70 may be used. Other oonfigittatioos would 

fjQo^ also w<tfk welL Aphirallty of hexcels 70 may be attetdted to 

IlwIUbeapjKedatedtfaatiheFITEe sheet covering of the the exterior surface 72 of the implant by silicone adhesive 

implantinay be cosn^Kwcd of a laige number of shapes and bonding 74 or other suitable means or may be incorporated 

sizes of elements. In addition to tiiose cmbodimeats dis- 55 into a separate covering element such as foam, for example, 

dosed in detaU above, it is posrihle to use nmltiple over- The hcxcds 70 arc actaaged over the surface 72 of Ihe 

tiding flat sheets sewtx to ooafoosx to the sha^ of the implant in a mosaic arrangeraent The hexcds 70 may be 

implant, ov«ridiugcraboaing sheets <tf various geomeiric abuttiog or they may be spaced apart by as far as five 

shapes as shown in FiG. IS, with strcxs-relicvhig patterns of millimctcra. If necessary, the apace between hcxccl* 70 may 

cuts, &n folded Of pleated sheets in a cascading pattern to «o he filled with silicone adbedve, foam or other suitable 

confonn to the in^nt ^apc, as shown iu RG. 7, mntprinl . 

cozmgated or pleated sheets as margirtal covering ovor The hexcel 70 is conned of an exterior wall 76 and an 

portions of or over Che entire^ of the implant Other intwrnal socket 78. A ^Mce8fi is defined between the exterior 

eznbodiments indnde sewing sheets of FIFEe to a backing waQ 76 and the internal socket 78. Ute space 80 may be 

matoial made of a stretch material, aiiioose elastomer sheet 69 filled with uotmal saHne or other biooczE^tihle fioid. The 

foam mataiai which may be wra{^>6d around thclrnplaQt spaoe 80 may in iidditiosi t?e filled with foaoif or sHioooc 

cr attached to the intpiflnt by other suitable means* or by elastomer filaments or other materials which possess tite 
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gf Agreataiwumofflcxibai^^ rX^compartiiint of or aocnud saliiie a otltct 

by v^fithewaaedclaie«. Anins«^8^^ 5 ^^^^XSl6tbeou^iiK«tela^ 

sodcet 78. As showa ifl decafl in FIG. 17. mt "^fJ^W *^ ^j,^ inner etestomer mcmlxanfi 112 or bofli car my be 

composed cf aa enlarged section 84, sttands of Fl^ pcnmttcd to float ftcdy within fluii or gel insiifc the 

filament or ribbon 86* a dm 88 and a anfaoe piece 9a The J^artment IQa FIG. 24 fibows deUfl of the cawptesssan 

enlaiECd fiedion 84 is lecervcd by the aodffit 78 and ^d a gtucturc 100, One or Mre veitt hcrfes W may be cmfdcyed 

place thacby. In this cmbodimcat a sUght amount of lo f^j. of pressures. 

tioual and flexnral movemfinl on the part <rf the insert 82 is ^ <ifiscribcdin PHj. 23. anoOMi ptcfcorcd ejnbodimcnt is 

pcnnttted. The dip 88 is preferably a radtoluccnt pla^ that of an implant containit* a ptluraUCy of gas and/or fimd 

vascular dip aht^Ui hoWtheFIPBcfilajnenu OTnhbjp foamoontaitting cangtfestiWe mcinbets within the 

86 within thterOaigcd molded section 84. The suifiicc^ contains fluid or gd. Eadi typi«l 
90 is made of fioKd FTFE or FTFEe sheeting or othtf 13 r^^^j^^jQj^ynodatta 

5%titable matcrifll and may be to sU^e *^ , ^ dement described in FIG. 

rtnicture-Iiwrnbcapptt^atedthattheP^^ ^ ^ as shown in FK5S. 20 

be in any nmnbcr of ftffms for cwn^de. m the Wme^« may1^pr<wided whidx inoocporate po!yuied«nc « 

ribbon fonn as shown heroacf in any oaef format pro- ^^^.^^^ ^5,3^, jia^led wii 
vided that it can be retained by the ncKcd, 20 ^j^^j^^pi^^ut^tj^jtially aroondoiw^ 

Rdicf hole s W may be provided ia the hexed 70 to mate ^f^nmit conspartmfi nt 116 fill cd with sili cone gd or normal 

the bexcel more conqJKssihle. In the event of capsnlw ^ Wooompatftjle fluid. Bach sudi floid-micd 

conttactore the cuter sarfecca of the hexod 70 will be fogj^ ^^j^^t accommodaies to compsesstoo cjocmal to die 

ccnnpressedtcwards the implant surface 72 merebylnocw^ implant by bleeding off biocoi^atible fluid suffideat to 

ing the prcssuie of materials contained within the space 80, » ^ comprcssioa via a number of perforations or 

If the pressure within the space SO exceeds the pressoie 2bes between the foam-fOled space and the space suiroundp 

outside the rdief bole 92, biocompaiiljle fluid sudi as fj^gi impjanL The foam-filled space may in addition 

normal saUne will be injected into the body at a rate equal ^Q^tun acmi-COIiqttcssivc sac^-liJce structures Of a tiabccUto 

eoihficontractuicrate,theroby decreasing the ovcraU vol- nctworkof silicone dastomer walls or filaments wfaidi may 

umc of the imjAant sUg^ttly aud yet retaining implant pj^^dg addidonal resistance to conqocsaion of the foam and 

suppleness, softness and shape thereby limit the coDq»6 of the space in compartment 116» 

An interior oon^ffessive structure may be provided within jg diiiiaed off is absorbed by the body- H will 

the implant as shewn in FIG. 18. Tlxe in:q>lant may contain ^ appreciated that there m^y be a phirality of sudi smaU 

multiple enveloping mfimhranes 5*4 as wdl as multiple flyid.,fijicd foam dements comprising yet anoflier ooofipi* 

envdqwig oompartmflnts any number of whidi may ^f this embodimenL FIG. 21 shows the coo^jartmeitt 

contain gel or nocmal saline cr odjcr bioconipatible Add. attached to the outer covo Of the implant, as an 

foam or other suitable material An inienwl compiessivc caunnplc. 

structure 100 may be provided which is made Of sflioone uaeof a jdurdity fiuidrfilfcdorfias-fllled or solid 
dastomer and whidi may be configiued to iacotpoiatc a ^ discoid dements, connected to each other at tfie central 
plurality of evaginations 102, which camjtfewive amcturc constriction (natrow waist), such as shown and described in 
lOOcontaiDsagasinthcjnnennosichaidjer 98. A special c<,xuiection with FtGS* SiJt 53b, and 30. and capandaUe 
coating consisting of a polysiloxan« or other aj^piopriate ^^soOid evaginations as shown axMl described in connexion 
materidm^y be ai^lied to is«vent gas diffusion ttooujjid^^ pjOg 25 aod 27, ate preferred canbodiments. These 
wall of the eva^ated stmcuiie 102. Normal saline, gd or ^ (|^5coid elements nwy have varying swas and sh^ws. The 
other suitable material is used in spaces 96 to transmit (j^j^jy^cr <tf each disc or evaginatioatnay be eat as needed, 
pressure between fluid or gd-filled cofi^>attmfints 96, and preferred eiribwtoent as shown f(»-exajBple in FIG, 
elastomer evaginadous 102. The fluid passes through the ^ idativeJy lar^ distance will separate tiie inside par- 
perforations 106. The various envdopii^ memhrancs 94 ^.^^^ of the evaginations 120 doaest to the chest wall 
may be affixed to each Other in a region, fcfexamplfl 104, ^ xfae space will decrease as the Cf^siic pole of the infant 
if desired* is approadted. In tiifs way, greater stability and wl pro- 

Another psefeaed embodoncatt is that of utilizing a plu- jecdon of the implant may be achieved. Additiood srahili- 

raliiyctf the comgpressivestnicuires shown in FKj. 18 inside nation may be achieved by changiBg the sh^ of die o^sl 

a geUflUfid or normal saline-filled inqiiUnt doag wi& a xubc 126. Attadmient of die projection deancnt 128 is by 
larger compartzncnt of gd or noimal saline or otha- 55 means of a flared pcition 130 of the tube 126 ex by ether 

configured pcation <rf an inylant suitable meaas. If desired, an expandable region may be 

Multiple envdiMinfl oonmartmcnts may be provided thai indudcd whidi comprises a rdativdy moic distend and 

can beseaally dcconqwsscd. Radiopaque and indg>en- thin waUed section of the exteria surface 132 of the implant 

dently targetaWe regions of aucfa oompaitments may be as well as a diaihber 134 in which mxnul saline or ether 

ptovidcd in order to permit the ottteanostoon^vartment Chen 60 WooompaiiblB floid may be used to provide prKsuic to 

still containing fluid to be sdccaed fat deconqircssiDa by csqand ihc thin waUed region of the octerior membrane 132 

insertion of a hoJlow needle or Odicr smiaWc device of the inqflam.lt wfll be appcedaicdfliat the implant may be 

Ahcmativdy, pressure sensitive valves may be provided to covered with any cf the coverings desafl»ed hctem. 

permit spontaneocs decaii^xresslott withoot surreal inotr- FIGS. 27, 28, and 29 shcfw the use of a pamality of 

^asioa, tis flidd-filled or solid taraid-shi^ed eiemeats* maintained in 

Atdurality of pressure accommodation d em en t s 100 may apposition by a projection dement with a tUbal den^nt 1S6 
be iTOVidcd 85 dcsciibed in FIG. 22. These dements we that traveEses the ccutrd opening cf each dement. This iS a 
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pittoed endxxfimem of (be iovcoticm. Tht edascd top 
140 and bottom 142 poitioas serve to maintain c lftmen te 
<^the in^idafit in intmiatc contact Hthcr the top or bottom 
portioii or otherportioas of the pfojectian demeat may serve 
as an expftti&toa diamber 14$ v^hiOi may be fiEed ttirougb 
cifliCT ttc bottom or top piece or bom. Hic sarfeoes ofAc 
toroid deaMJHS 144 are protected by a covering of PTFEc 
sheeting W Which serves to reduce fdctlonattiic inlafeccs 
150 fts the implant is manxpulAted. The PTTEe sheets at 
affixed to ead) other by suitalde means at the gceatcr 
periphery 152, »he lesser pcdphofy 3154, or both. Ukewise 
tfac tubal aement 156 is covered by tubular FTFEe 1S$ to 
reduce friction. It will be ^ffpstdaitd that the individual 
sub-oLements of this eittbodiment may be conflgoied in a 
5«at variety of ways, wm also be appreciated that any u 
portion oef or the emitety of the implant may be covered by 
any of the coverings described herein. 

Ihough tho invcstion has been deficribed with respect to 
specific prejtoed fiuibodimeats, maiiy vaxiadocs and modi'- 
^cations wiU become apparent to those skilled in the art fi ^ 
is thcicfare ^ Intention and expcct^on that the upended 
/■ifi^mfi be interpreted as broadly as potssihlc in View ot the 
prior ait in order to include all soch variations and modiji- 
cations. 

What is daimed is: ^ 
1. A &e&>:&oating coveadog for an implaxu oon^Bising, 
an cxtciicc tt'^^ ^T t*^ con^irismg FTFEe tabes slit in a 

lengthwise manner which substantiaUy cover the 

iiDplaot* 

an anchor substrate to Which the exterioEr matetial is 
attached, whcKin the covering is not attached to the 
in^plant. 



SO 



% A &ee-Soating coveting for an inqdant c ompris i ng , 
an exieiioriEetetialcoBnpixsiiig at least one FTFEe slrtto- 

ture cut in a corona configuration which substantially 

cover the implant, and 
an andicr stbstrate to whkh tb© cxXedcs matedal is 

attached, wherein flic covering is not attached to the 

3« A free fioahng covering for an imptan t, the space 
between fiie hi^Umt and the eovenng defimag a volume the 
implant and covering being adapted for fniplftntaTion into a 
bi^^cal system including a fiuidt conqxising: 
an exterior expanded flucFopalymex covdiog, 
the flnGTopotymcr covering enveloping the iroplanti 
diaiactoizcdhi that the flddin the biological systemnaay 
permeate thioagb tbe £ree fioatmg coveting to occupy 
the said volume. 

4. Tbe ficc floating covodng Of claim 3 Wherein 0^ 
expanded fiooxopolymcr is ea^iandcd P^FH. 

5. Tbe covering of daim 3 wherein Ihe expanded uo- 
ropotymer is TFE* 

^ The free floating covering of daim 3 iwherein the 
expanded fioof opolymer covering includes cuts through the 
covering. 

7. The free floating covoing of claim 3 wherein the 
Covering comprises two or more sections, those sections 
being attached to one another by sewing. 
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